Isolation of Chlamydia psittaci from pleural effusion in a dog
Francisco Arizmendi, James E. Grimes, Roberta L. Relford Chlamydia psittaci is an obligate intracellular parasite that is responsible for producing various signs in domestic and wild mammals and birds. The organism can infect the respiratory, urogenital, and intestinal tracts and the central nervous system and is also responsible for feline conjunctivitis and ovine and bovine polyarthritis. 3, 7, 10, 15, 17, 19 Diagnosis of C. psittaci infection is based on isolation of the organism, antigen detection and serologic testing, or preferably a combination of both. Isolation is accomplished by inoculation of chicken embryos, mice, guinea pigs, and cell cultures. 1, 9, 14, 17 Serologic tests, such as complement fixation (CF) and microimmunoflourescence (IFA), and antigen detection tests, such as immunoperoxidase techniques and enzyme-linked immunosorbent assay (ELISA) are used to diagnose chlamydial infection in different species. 2, 5, 7, 8, [11] [12] [13] 16, 18 From the Texas Veterinary Medical Diagnostic Laboratory, PO Drawer 3040, College Station, TX 77841-3040 (Arizmendi, Grimes) , and the Department of Small Animal Medicine and Surgery, College of Veterinary Medicine, Texas A&M University, College Station, TX 77843 (Relford).
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In a natural Chlamydial infection in England, 4 C. psittaci was isolated from feces of an adult dog that had eaten the carcasses of dead budgerigars from an aviary in which birds were diagnosed as positive for C. psittaci. That dog developed a CF titer of 128. In Germany, a Chlamydial agent was determined to be the cause of conjuctivitis in 1 dog, 10 and antibodies against C. psittaci were detected by an ELISA in 20% of 1,127 serum samples from dogs. 18 In a seroepidemiological survey of C. psittaci in dogs and cats-in Japan, 34 of 359 dogs had CF titers ranging from 16 to 64. 5 Chlamydiosis, as a naturally occurring infectious disease, has not been reported in the canine population of the United States. However, experimental evidence suggests that dogs are susceptible to C. psittaci. Clinical signs were induced in dogs inoculated parenterally with a Chlamydial agent of ovine polyarthritis. 11 The agent was reisolated from brain, liver, spleen, kidney, and lung tissue, the intestinal tract, and synovial fluid. The CF titer rose from < 4 to 256 at 9 days postinoculation. The antibody titer decreased to 16 by 1 year after the initial inoculation. Clinical responses, lesions, and frequency of Chlamydia reisolation from dogs inoculated with an ovine Chlamydia strain have also been studied. 20 Focal hepatitis, hyperplasia of spleen, leptomeningitis, and fibrinopurulent polyarthritis were found. Reisolation of the chlamydial agent was consistent from the liver and spleen but not consistent from other organs.
Thoracic fluid collected by needle thoracentesis was submitted September 8, 1989 , from a 5-month-old male Bull Mastiff dog that was presented to the Department of Small Animal Medicine and Surgery, College of Veterinary Medicine, Texas A&M University. The dog was referred to this clinic with a history of 5 days of pyrexia and shifting leg lameness. The material was submitted for Chlamydial culture because microscopic examination of the fluid by modified Wright stain revealed intracytoplasmic inclusions in mac-rophage cells (Fig. 1) . The fluid material, which was opaque and reddish in color, was mixed with Chlamydia transport medium in a ratio of 2:3 and kept at 4 C overnight. Cultures of mouse fibroblast (clone L-929) cell monolayers on coverslip, in 24-well plates were used for the isolation attempt. 1, 9 One milliliter of diluted thoracic fluid was used to inoculate each of 4 wells, and the plate was centrifuged at 1,000 x g for 30 minutes. After centrifugation, the plate was incubated stationary at 37 C for 3 hours, at which time excess inoculum was removed and replaced with cell growth medium. The plate was then incubated at 37 C for 72 hours. In addition, 0.25 ml of undiluted thoracic fluid was inoculated into the yolk sac of each of 5 7-day-old chicken embryos as previously described. 9 Microscopic examination for Chlamydial inclusions in cell cultures and embryo yolk sacs was done following staining of cell culture monolayer and yolk sac impressions by the Gimenez method. 6 Stained material was examined with a light microscope using a 100 x oil objective. A second sample of thoracic fluid was received on November 6. It was pinkish rather than red and dark, as was the first sample. The material was inoculated into cell culture but not into chicken embryos.
Serum samples for Chlamydia CF test were received on September 8 and 19 and November 6, 1989, and April 10, 1990 . The sera received on November 6 and April 10 were also tested by IFA, as previously described. 13 At the time serum samples were taken, the health condition of the dog and how it responded to antibiotic therapy was different. The initial treatment consisted of ampicillin and trimethroprin sulfadiazine; a thoracostomy tube was placed and pleural fluid was removed. The dog responded dramatically within 12 hours after prednisolone sodium succinate and butorphanol were administered. Two days after the thoracic drain was removed, the dog became febrile and swelling of the right metacarpal joint was noticed. On day 12 of hospitalization, the dog relapsed with pleural effusion. At this time, all attempts to culture fungi and bacteria in pleural fluid were negative. After removing thoracic fluid, response to therapy was minimal, but after a single injection of dexamethasone was administered, marked improvement occurred within 24 hours and ampicillin and oral prednisolone were continued. Seven days after corticosteroid therapy was initiated, the dog was dismissed with continued prednisolone and ampicillin. The dog has remained clinically asymptomatic for 19 months after complete cessation of prednisolone.
Chlamydiae were isolated from the first thoracic fluid sample in cell culture after 72 hours of incubation (Fig. 2) . The chicken embryos did not die after 6 days of incubation; however, impressions made from the yolk sacs contained chlamydial inclusions. A blind passage was made into a second set of chicken embryos, and on the fifth day of incubation all embryos were dead and the yolk sacs were positive for elementary bodies. Acetone-fixed cell culture monolayers infected with the dog isolate were stained with a specific anti-C. pneumoniae fluorescent antibody conjugate and were negative. However, a genus-specific fluorescent antibody stain reacted positively. The dog isolate also was identified by monoclonal antibodies as a virulent "turkey" C. psittaci. The second thoracic fluid sample was negative for Chlamydiae.
The Chlamydial CF antibody titer (Table 1) rose from 8 to 128 and then decreased 8-fold to 16, indicating that a Chlamydial infection and apparent recovery from it had occurred. The IFA titers on sera collected on November 6, 1989 , and April 10, 1990 , were 20 and 10, respectively. Note that the highest CF and IFA titer occurred in the same serum sample.
Natural Chlamydial infection in a dog that was exposed to a flock of budgerigars with psittacosis 4 and results from dogs experimentally inoculated with an ovine Chlamydial agent 11, 20 have demonstrated that dogs are susceptible to Chlamydia. CF titers found in naturally and experimentally infected dogs and those in seroepidemiologic studies 4, 5, 7, 11, 18 are evidence of Chlamydial infection occurring naturally in dogs. The isolation of C. psittaci, the rise and decline of CF titer, and the positive IFA results are incontrovertible evidence of the chlamydial infection in the dog in this report.
The source of the Chlamydiae that infected this dog can only be inferred. The isolate was identified by monoclonal antibody as a virulent "turkey" strain, indicating only that it most likely came from an avian host. Its growth characteristics, rate of multiplication, cytopathogenicity, and inclusion size and compactness did not resemble that of the common laboratory turkey strain. The owner has denied any contact of the dog with shorebirds or seabirds or contact with or consumption of uncooked poultry. The main contact with birds was in the wooded backyard in which various small free-flying birds had been seen. Inca doves, which nested in the yard, have been shown experimentally to be capable of shedding Chlamydiae that could be transmitted to turkeys? However, there are many other potential avian vectors.
A presumptive diagnosis of a Chlamydial infection may be made by serologic testing or recognition of intracytoplasmic inclusions in stained impressions of tissues or smears of exudates. A definitive diagnosis is made by isolation of the agent in a laboratory host system. Such a diagnosis should perhaps be considered more often in dogs with unusual respiratory syndromes. Moreover, the interest in testing dogs for C. psittaci will help to determine the incidence and pathogenicity of such infection in the canine population, which is now unknown.
